Enzymology of the repair of etheno adducts in mammalian cells and in Escherichia coli.
Exocyclic adducts are generated in cellular DNA by reaction with epoxides that are formed metabolically from various industrial pollutants and by reaction with activated aldehydes that arise during membrane lipid peroxidation. The etheno (epsilon) derivatives of purine and pyrimidine bases, e.g. 3,N4-ethenocytosine, 1,N6-ethenoadenine, N2,3-ethenoguanine and 1,N2-ethenoguanine, are probably involved in carcinogenesis because they are highly mutagenic and genotoxic. Therefore, the repair processes that eliminate exocyclic adducts from DNA should play a crucial role in maintaining the stability of the genetic information. The DNA glycosylases implicated in the repair of etheno adducts have been identified. Human and Escherichia coli 3-methyladenine-DNA-glycosylases excise 1,N6-ethenoadenine residues. We have identified two homologous proteins present in human cells and E. coli that remove 3,N4-ethenocytosine residues by DNA glycosylase activity. The human enzyme is an activity of the mismatch-specific thymine-DNA glycosylase, while the bacterial enzyme is an activity of the double-stranded uracil-DNA glycosylase, i.e., the homologue of the human enzyme. The fact that 1,N6-ethenoadenine and 3,N4-ethenocytosine are recognized and efficiently excised by DNA glycosylases in vitro suggests that these enzymes may be responsible for the repair of these mutagenic lesions in vivo and may contribute importantly to genetic stability.